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ABSTRACT 
Magnetorheological (MR) brake is one of the brake-by-wire technologies which is 
developed using MR fluid by immersing it in MR brake mechanism. This study deals with 
the development of MR brake in order to characterize and implement control system for 
shaft speed application. It began from the literature review of previous study on MR brake 
and continue the development of MR brake with a test rig. The MR brake was 
characterized at various current in order to obtain the brake torque during braking. In 
addition, the MR brake was also characterized at various loads to study the response such 
as angular velocity, brake torque and displacement responses. Next, the mathematical 
model of MR brake was simulated and verified with the experimental data. Then, the study 
continues with performance evaluation of shaft speed control using MR brake. There are 
two controllers implemented and compared in order to study controller performance under 
the influence of loads. Two types of controllers, On-Off and PID have been implemented 
with MR Brake. According to the performance of both controllers, PID controller shows 
better performance compare to On-Off controller. 
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ABSTRAK 
Brek Magnetorheological (MR) adalah salah satu teknologi brek-dengan-wayar yang 
dibangunkan menggunakan cecair (MR) yang direndam di dalam mekanisma brek MR. 
Kajian ini adalah berkaitan dengan pembangunan Brek 'Magnetorheological ' (MR) bagi 
mencirikan dan melaksanakan sistem kawalan untuk aplikasi kelajuan aci. Ia bermula dari 
kajian literatur terdahulu pada brek MR dan seterusnya pembangunan brek MR bersama 
pelantar ujian. Brek MR dicirikan dengan pelbagai arus untuk mendapatkan kilasan brek 
semasa membrek. Tambahan pula, brek MR dicirikan dengan pelbagai beban untuk 
mengkaji tindak balas seperti tindak balas halaju sudut, kilasan brek dan sesaran. 
Seterusnya, model matematik brek MR telah simulasi dan disahkan dengan data 
eksperimen. Kemudian, kajian ini diteruskan dengan penilaian prestasi kawalan kelajuan 
aci menggunakan brek MR. Terdapat dua pengawal yang dilaksanakan dan dibandingkan 
dalam usaha membuat kajian prestasi pengawal di bawah pengaruh beban. Dua jenis 
pengawal, On-Off dan pengawal PID telah dilaksanakan dengan brek MR. Menurut 
prestasi kedua-dua pengawal, pengawal PID menunjukkan prestasi yang lebih baik 
berbanding dengan pengawal On-Off. 
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CHAPTERl 
INTRODUCTION 
1.1 Overview 
Vehicle performance, safety and cost have become a major research of research in 
automotive industries for many years due to potential improvement opportunity. 
Researchers have attempted to develop high safety vehicles with low cost production. In 
term of safety and cost, the topic of x-by-wire system has become a recent issue in 
automotive industries specifically in minimizing the mechanical parts used in vehicle. X-
by-wire system has been employed in several vehicle area such as vehicle steering, 
suspension and braking system (Park and Jung, 2009; Hudha et al. , 2005; Wang and 
Gordaninejad, 2003; Park et al. , 2008; Karakoc et al., 2008). 
In conjunction with the x-by-wire technology, a research on brake by wire is 
proposed in this study. The proposed of Magnetorheological (MR) brake will utilize a MR 
Fluids technologies where the it is employed as a medium to supply the brake torque to the 
braking system. MR brake is a pure electronically controlled actuator where it can easily to 
implemented a new advanced controller such as speed control and torque control. MR 
brake is able to do the same task as conventional brake, more reliable, and effective. Based 
on previous studies, MR brake was proposed by Karakoc et al. (2008) and Park et al. 
(2006) for passenger car braking systems due to its potential in reducing braking time and 
shorter stopping distance. 
1 
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